surfaces. In the unrelaxed surface configuration we find two types of states for each surface.
The effects of relaxation on Ge surface states are also discussed.
The semiempirical tight-binding (TB) approach to the problem of surface states in Si and Ge is very successful 1 in providing results that are in good agreement with those obtained from more elaborate and accurate calculations. 2 We have used the TB method to study the (111) surface properties of Ge, GaAs and ZnSe. The interaction parameters were obtained by fitting the bulk valence and conduction 3 bands.
Very good results, in particular f-or the valence bands, were obtained by using six parameters for Ge and nine
for GaAs and ZnSe. 3 Relaxation was taken into account in a manner similar to that of Pandey and Phillips. 1 The values of"'the parameters and details of the calculation will be discussed elsewhere. The top of the bulk valence band Ev' the Fermi energy EF and the energy E for which the integrated LDS of surface atoms s is equal to the total number of surface electrons occur at -0.58, 0, 0.08 eV in Fig. 1 (unrelaxed) and at -1.2, 0.43, -1.6 eV in Fig. 2 We find that the LDS of surface atoms is strongly affected by relaxation. The most important change is a shift of E to a lower energy such that it is below s Ev and EF. This shift would cause an excess surface charge density of 0.07 electrons per surface atom (5 x   10 13 e/cm 2 ). This would give rise to band bending and a redistribution of the surface charge, l~aving the s 1 peak (in Fig. 2 ) relatively unoccupied. The local density of surface states is also shown.
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